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Summary 
Yearling beef s t eers averaging 7 7 5 lb. were f e d  a low- caro t ene diet during 
a 1 0 6-day finishing experiment to comp are me thods of vitamin A s upp lementation . 
The die t s  cons isted of a full feed of whole corn grain and 2 lb . of  chopped 
alfalfa-bromegra s s  hay . Methods of  vitamin A suppl ementation were ( 1 )  vi tamin A 
in a supp lement fed at 1 lb . p er s t eer daily (20 , 000 IU ) , (2 ) vitamin A in a 
mineral mixture ( 544 , 800 IU per lb . )  o f f ered t o  the cat t le on a free-choice 
basis  and (3)  vitamin A as an intramus cular inj ect ion of  3 mil lion IU at the 
s t art of the trial . The inj ec tions were adminis t ered t o  part of  the s t eers 
that received vitamin A in the daily supp lement and the vi tamin in the f ree-choice 
mineral supp lement . 
Total vitamin A int ake was rather high in s ome ins t ances be cause the 
quanti ty of the vi t amin inj ected was in addi tion to that from the oral 
treatment s . There were also d i f ferences in intake of  f ree-choice mineral 
whi ch resulted in different int akes of vitamin A .  
Feedlot p erformance wa s not affected by method of  vitamin A supp lementat ion . 
There was no app arent re sponse in weigh t  gains t o  total  vit amin A int ake . 
B lood p lasma and liver tis sue analyses of c arotene and vit amin A were 
ob t a ined at the comp letion of the trial . Concentrat ions o f  carotene in b l ood 
and l iver s amp les did not differ great ly between the methods of supplementat i on , 
indi cating a low- carot ene diet . B lood p lasma vitamin A conc ent rations were 
high for s t eers fed vitamin A daily and thos e  receiving vitamin A in the 
f ree- choice mineral . These levels were no t inf luenced to any app re ciable 
extent by the addi tional 3 mi llion IU inj ect ion . 
Liver s t ores of  vit amin A were about the s ame for the daily feed 
s upp lement as for the free-choice mineral methods of vitamin A s upplement ation . 
The resp onse t o  vi t amin A inj ect ions in addi t ion to that provided in the daily 
supp lement was t o  increas e liver stores from 1 1 . 5  t o  2 7 . 4  mcg vitamin A per 
gram .  Increased s t orage of  vi t amin A from 1 1 . 9  t o  3 6 . 7  mcg vitamin A per gram 
was ob served with inj ections of the vitamin in addi t i on t o  that provided 
through the free- choi ce minera l . 
S upp lementation of vitamin A t o  f inishing b eef c at t le through a f ree­
choi ce mineral mixture or admini s t ered as an inj e c ti on offers certain 
convenience and labor s aving advantages when a daily supp lement i s  not 
indi cated . B o th methods app ear t o  provide adequate vitamin A nutrition in 
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terms of  blood plasma leve ls and liver s t ore s of  vit amin A. Injec t i ons 
administered in add i t ion to oral me thods of vitamin s upp lementat ion contribute 
t o  the vit amin A re serve s through increased liver s t orage . 
Problems may be encountered in supp lement ing vitamin A to cat t le through 
f ree-choice mineral feed ing . Consump t ion of mineral is of ten variable and 
therefore the concen t rat ion of vitamin A in the mixture would need t o  be at an 
adequate level or adj u s t ed accordingly t o  supp ly the neces sary amount of  the 
vit amin . Of major concern is the average int ake of vitamin A over a per iod 
of  t ime s ince liver reserves can eliminate the need for unif orm daily intake . 
S t ab ility of  vitamin A in mineral mixture s may decline rather rap idly f o llowing 
mixing . This can be part ially alleviated by provid ing cat t le with a fre shly 
mixe d mineral supp lement at frequent int ervals during the feeding period . 
Introduc t ion 
Finishing beef  cattle with die t s  cons i s t ing of  corn grain and limited 
roughage may be ac comp lished without addit ional protein supp lementat ion . Under 
the s e  cond it ions the int ake of  carotene , a precursor t o  vitamin A, could be 
re lat ively low . A me an s of  supp ly ing vitamin A and p o s s ibly mine rals and 
additives is ind icated . Methods o ther than through a daily supp lement may 
provide a more convenient means o f  supplying the s e  nut r ient s and add i t ive s .  
Admin i s t ering vitamin A through a free-cho ice mineral supplement during the 
feeding period or as a s ingle mas s ive inject ion at the s t art of  a f inishing 
period offers conven ience and labor s aving advantages to the cat t le feeder . 
The maj or object ive of  this experiment was t o  de termine the e f fe c t ivene s s  
of administe ring vitamin A through a daily f e e d  supp lement o r  in a f ree- cho i ce 
mineral supplement on feedlot perf ormance and on the maint enance of b lood and 
liver leve ls of vitamin A .  Since inj e c t ions of vitamin A are commonly used in 
feedlot op erat ions , this me thod of provid ing the vitamin was als o  s tudied . 
Emphas is was on how a s ingle mas s ive inj ect ion o f  vitamin A administered in 
addit ion t o  leve ls  apparen t ly adequate for body nee d s  supp l ied through a daily 
supplement or a f ree-choice mineral mixture would inf luence blood leve ls and 
s t orage of the vit amin in liver t is sue . The feeding t r ial was conducted at 
the James River Valley Re s earch and Extens ion Center at Red f ield , South Dako t a .  
Pro cedures 
Seventy- e ight crossbred s t eers averaging 775 lb . were purchased through 
a South Dako t a  l ive s t o ck auct ion for the experiment . The c at t le were f rom one 
owner .  The s t ee r s  were e artagge d ,  weighed and allo t t ed t o  6 pens o f  13 s teers 
each . Ini t i al and f inal we igh t s  were re corded following an 1 8-hour overnight 
s t and without feed and wat e r .  The s teers were vac c inated f or prevent ion o f  
IBR ( Rednose)  and Clostridium spp . inf e c t ions ( b lackleg , malignant edema ) . They 
were imp lant ed with 36 mg z eranol at the s t art of the t r ial . 
The diets  consisted o f  a full feed of  who le corn grain and 2 lb . of 
chopped alfalfa-bromegrass hay .  The corn grain was o f  three types: conven­
t i onally-dried , acid-treated or so lar-dried . The type of corn did not appear 
t o  have any important e f f e c t  on the vitamin A t reatment s and thes e  were 
treated as rep lications in this report . 
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Three p ens of s teers were fed 1 lb . of a corn-mineral-vitamin A supp lement 
per steer to provide 20 , 000 Internati onal Uni ts (IU) of vitamin A daily . Three 
p ens of s t eers were allowed acce s s  to a mineral supplement on a free-choice 
basis . Comp o s it ion of the supplement s is shown in table 1 .  
Tab le 1 .  Composit ion of Supplement and 
Mineral Mixture , % 
Ingredient 
Ground corn 
Ground limestone 
Trace mineral salt 
Vi tamin A p remixc 
a 
Daily a supplement 
84 . 85 
10 . 00 
5 . 00 
0 . 15 
Free-choicE sup plement 
6 4 . 00 
32 . 00 
4 . 00 
b Fed at rate of 1 lb . per s teer daily . Formulat ion was based on estimated  consump t ion of 
1 / 3  ounce ( 8  grams ) per s t eer daily to provide 9 , 600 IU 
of vitamin A p er s t eer daily . c Contains 30 , 000 IU o f  vitamin A per gram . 
S ix s teers in each p en received an intramuscular inj e ct ion of a wat er 
immersible vitamin A product at the s tart of the feeding perio d . The total 
dose was 3 million IU , which would be equivalent t o  2 8 , 300 IU o f  vitamin A per 
s t eer daily over the feeding period of 106 days . The remaining 7 s teers in 
each p en received no inj ection . At the completion of the feeding trial , the 
cattle were slaughtered and s amp les of blood and liver tis sue were collected 
for carotene and vitamin analyses . 
Results 
The feeding trial results with daily vitamin A supp lement at ion and with 
free-cho ice mineral supplementation are summariz ed in t able 2 .  There was 
essentially no difference in we ight gains , feed consump tion and feed required 
per unit of gain b etween steers receiving vitamin A in a daily supplement or in 
a free-choice mineral mixture . Resear ch has shown that p erformance of f inishing 
cat t le is not affe cted t o  any app rec iable extent unt i l  s tores o f  vitamin A are 
essentially dep leted and feed intake is reduced .  
Mineral consumpt ion was variable between p ens of cat t le offered the free­
choice supp lement . Int ake for the three p ens was 0 . 05 4 , 0 . 10 4  and 0 . 17 1  lb . 
( 0 . 9  to 2 . 7  ounces)  of mineral per s t eer daily . These intakes would have 
p rovided intakes of 2 9 , 4 20 , 56 , 659 and 9 3 , 160 IU of vi tamin A per steer on the 
basis of the init ial concent rat ions in the mineral mixture . Variab ility of 
mineral intake of this magnitude is frequent ly observed with free-choice mineral 
supplementat ion . While there was no effect on feedlot performance , the se level s  
of vitamin A int ake re sulted i n  adequate ( 7 . 5 7 ,  14 . 83 and 13 . 5 2  mcg vitamin A 
per gram ,  respective ly ) liver reserve s of the vitamin even for the lower leve l 
of int ake during the 106-day feeding p eriod. 
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Table 2 .  Feedlot Performance of Finishing Beef Steers and Method of Vitamin A 
Supplementation (May 25-Sep t .  8, 1 9 76-- 106  days)  
Method of vitamin A supplementation 
Daily supplementa Free-choice mineral supplementb 
Replication Replication 
I II III Avg . I II III Avg. 
Number of steers 1 3  1 3  1 3  1 3  1 2 c 1 3  
Avg . initial wt . ,  lb . 7 7 4  7 7 3  7 7 4  7 7 4  7 7 8  7 7 3  7 7 8  7 7 6  
Avg . final wt . ,  lb . 1 0 85 1068  1090  1 08 1  1 082 1 0 74 1 0 9 0  1082 
' 
Avg . daily gain, lb . 2 . 9 3 2 . 78 2 . 9 8 2 . 90 2 . 8 7 2 . 84 2 . 94 2 . 89 
0 Avg . daily feed, lb . ( as fed basis)  
)> Corn grain (whole ) 1 8 . 1 1  1 9 . 00 1 9 . 30 1 8 . 80 1 9.5 1 1 9 . 04 20 . 03 1 9 . 5 3  -I -I Chopped hay 2 . 6 7 2 . 6 7 2 . 6 7 2 . 6 7 2 . 6 7 2 . 6 7 2 . 6 7 2. 6 7  r-m Supplement 1 . 00 1 . 00 1 . 00 1 . 00 .05 4 . 1 7 1  . 104  .llO � 
oi 
c 
Total 20 . 7 8  22 . 6 7 22 . 9 7 2 2 . 4 7 22 . 234 2 1 . 8 8 1  2 2 . 804 22 . 2 1 0  
.:.. 
Feed/ 100 cwt . gain, lb . ( as fed) 
Corn grain (whole ) 6 1 8  683  647  649  6 79 6 7 1  680 6 7 7  
Chopped hay 9 1  9 6  90  92  93  94  9 1  9 3  
Supplement 34 36 34 35 2 6 4 4 
Total 743 8 1 5  7 7 1  7 7 6  7 7 4  7 7 1  7 75 7 7 4  
: Provided 20 , 0 00 IU vitamin A p e r  steer daily . 
Formulated to contain 5 44, 800 IU p er pound of  supplement . c One steer died of heat prostration . 
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The average daily gain resp onse to the inject ion of  3 mil lion IU o f  
vitamin A i n  add it ion t o  the quant ity provided through each method of  oral 
supp lement ation is shown in t able 3 .  There was no apparent ef fect on rate o f  
gain with the adminis trat ion o f  this quantity of  vit amin A as a s ingle injec t i on 
with cattle rece iving ei the r vit amin A in a daily s upplement or in a free­
cho ice mineral supplement . 
Tab le 3 .  Effect  of  Methods of V i t amin A Supp lementat ion 
on Feedlot Gains - 1 0 6  Days 
Method o f  vitamin A 
supplement at ion 
Daily supp lement 
Daily supp lement p lus inject iona 
Free-choice mineral supp lement 
Free-choice mineral supp lement 
p lus inject iona 
Number of  
s t eers 
2 1  
1 8  
20 
1 8  
Average 
daily 
gain 
lb. 
2 . 9 3 
2. 85 
2 . 9 5 
2 . 94 
a Int ramus cular inje c t ion of  3 mill ion IU of  vitamin A per s t eer 
at the s t art of  the feeding p eriod . 
Final b lood and l iver carotene and vitamin A values for the three 
methods of vi t amin A supp lementation are p re s ented in t ab le 4 .  Carotene leve ls 
in b lood are inf luenced by the amount of c arotene in the die t . The value s 
ob served in this exp er iment were at level s  indicating a relat ively low carotene 
diet. Liver carotene values ob tained f rom s amp le s  t aken at s laughter indicate 
low body s tores. Ini t i a l  b lood and liver concent rat ions of  carotene or vitamin A 
were not determined s ince value s up on terminat ion of  the experiment were 
expected to ref le c t  mainly dif ference s  in exper imental treatments. 
B lood p la sma vit amin A value s averaged about the s ame for cattle receiving 
a vitamin A supp lement daily as for those allowed vitamin A in a free-choice 
mineral supp lement (45 . 6 7 vs 43. 03 mcg / 1 00 ml ) . The rather h igh p lasma value s 
indicate adequa t e  vit amin A nutrit ion for e i ther method of  supp lemen t at ion with 
only small addit ional e f f e c t s  from the 3 million IU injection. Calculated 
vitamin A intake ( t ab le 4) of s t eers  allowed the vitamin in a mineral s upplement 
was cons iderab ly in exce s s  of that of s teers rece iving vitamin A in a daily feed 
s upp lement. However , b lood leve ls of  vitamin A were not elevated app reciab ly 
by this method of supp lement at ion over leve l s  observed f rom daily feed 
supp lement ation. Liver s t orage of vitamin A was only s light ly higher (23 . 6 6 
vs 1 8. 83 mcg vitamin A / gram) with the f ree- cho ice mineral mixture as comp ared 
t o  vitamin A in a daily supp lement even though vitamin A int akes were 
presumably h igher for this t reatment. The se result s sugges t  that s ome de s t ruct ion 
o f  vitamin A may have occurred during the feeding period. The mineral supp lement 
wa s init ially mixed as a b a t ch ,  s t ored and p laced in the mineral b ox as needed. 
S t ab il ity of vitamin A during s t orage and feeding was not determined .  Howeve r ,  
res earch has s hown cons iderable destruction o f  vit amin A in mineral mixtures of  
that type us ed in this  experiment. 
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Tab le 4 .  Effect o f  Method o f  Vitamin A Supp lementation on Blood and Liver 
Carotene and Vi tamin A Concent rations 
Method of  vitamin A supp lementati on 
Daily supp lement a 
No 
Free-choice 
b mineral supp lement 
No 
injection Inj ectionc injection Injection
c 
Number o f  observations 2 1  
Bloo d  p lasma carotene , mcg / 1 0 0  ml 1 5 6 . 6 8 
( daily supp lement 
( free- choice mineral s  
Blood p la sma vitamin A ,  mcg / 1 0 0  m l  45 . 1 5 
( daily supp lement 
( f ree-choi ce minerals 
Liver carotene , mcg/ gram 2 . 4 7 
( d aily supp lement 
( f ree- choice minerals 
Liver vitamin A ,  mcg/ gram 1 1 . 46 
( daily supplement 
( f ree- choice mineral s  
1 8  
1 1 9 .  35 
1 39 . 45 )  
122 . 50 )  
4 6 . 28 
45 . 6 7 )  
43 . 03) 
2 . 1 4 
2 . 32 )  
2 . 1 4 )  
2 7 . 43 
1 8 . 83 )  
23 . 6 6 )  
123 . 83 
38 . 6 0  
2 . 1 4 
1 1 . 9 0 
Calculated vitamin A do sage , ID / s teer daily 
Oral supp lement ation 
Inj ections 
Totals 
a 
20 , 000 
20 , 000 
20 , 000 
2 8 , 30 0  
4 8 , 300 
59 , 74 0  
59 , 740 
1 8  
12 1 . 02 
4 7 . 9 4 
2 . 1 4  
36 . 74 
59 , 740 
28 , 300 
88 , 040 
b Provided 20 , 000 IU vitamin A per s t eer daily . Formulated t o  contain 5 4 4 , 800 IU vitamin A per p ound o f  supp lement . c Vi tamin A adminis tered intramus cularly as a single dose of  3 million IU 
of  i}itamin A .  
One steer died o f  heat p ro s tration . 
The admini s t ration o f  vitamin A by inj ection t o  cattle fed vitamin A in 
a daily supp lement p roviding 2 0 , 000 IU per steer daily resulted in only s light ly 
higher p la sma vitamin A values ( 4 6 . 2 8  vs 45 . 1 5 mcg vitamin A / 1 0 0  ml ) . Liver 
s t ore s  o f  vitamin A increased f rom 1 1 . 46 to 2 7.43 mcg vitamin A per gram of liver 
with the inj ection t reatment .  Inj e ction treatments provided a daily average of  
28 , 300 IU o f  vitamin A in a ddition to the 20 , 00 0  IU in the daily supplement over 
the 1 06-day experiment .  
Vitamin A inj e ctions to cattle receiving vitamin A in a f ree-choice mineral 
mixture elevated b lood p lasma vitamin A level s  f rom 38.60 t o  4 7.94 mcg vitamin A 
per 1 0 0  ml and increased liver stores f rom 1 1 . 90 t o  3 6 . 74 mcg vitamin A per gram 
of  liver tis sue . The inj e ction treatments provided a daily average of  2 8 , 300 IU 
of  vitamin A in addition t o  the 5 9 , 7 0 0  o f  vitamin A in the f ree-choice mineral 
mixture for a total average intake of  8 8 , 000 IU over the 106-day feeding period. 
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